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TRACHEAL TUBES

This invention relates to tracheal tubes of the kind having a shaft, a sealing cuff
extending around and attached with the shaft in the region of the patient end, a suction lumen
extending along the shaft and having a suction opening in the region above where the cuff is

attached with the shaft.

Cuffed tracheal tubes, in particular, tracheostomy tubes, can present a problem in that
secretions produced in the trachea may collect outside the tube above the cuff, providing a

site for the accumulation of bacteria and infection.

Various proposals have been made previously for removing such secretions by
suctioning from above the cuff. US 4607635 describes a tracheal tube having a channel open
at various locations along its length and through which a suction catheter can be inserted to
remove secretions at any desired location above the cuff. In US 4305392 there is described a
tracheal tube with a bulbous chamber above the cuff in which secretions are collected for
removal through a suction lumen extending through the wall of the tube. US 4840173
describes a catheter having a suction tube projecting over the proximal collar of the cuff to
increase the amount of secretions that can be collected. GB 2250440 describes a tube where
the upper end of the cuff is everted within the cuff so that it does not provide any obstruction
to locating a suction opening as close as possible to the cuff. JP-A-10005340 describes a tube
with two suction lumens linked by a gutter where they open on the side of the tube.
US6796309 describes a tracheal tube with a gutter extending around the tube from the suction

opening.

One difficulty with previous tubes is in ensuring that the maximum amount of

secretions is removed.

It is an object of the present invention to provide an alternative tracheal tube.

According to the present invention there is provided a tracheal tube of the above-

specified kind, characterised in that the configuration of the upper end of the cuff is arranged
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such that secretions collecting above the cuff collect preferentially in a region around the

suction opening.

The upper end of the cuff is preferably attached with the outside of the shaft along a
line the locus that lies in a plane inclined at an angle away from the diametrical plane at right
angles to the longitudinal axis of the shaft. The plane including the line of locus of
attachment may be inclined at an angle between 5° and 45° to the diametrical plane. The cuff
may be attached with the shaft at its upper end by a collar that is turned inside out to lie inside
the cuff and may be attached at its lower end by a collar that is turned inside out to lie inside |
the cuff. The shaft is preferably curved along its length, the suction opening being located
towards the inside of the curve. The sealing cuff may be an inflatable sealing cuff. The tube
may have an inflation lumen extending along the shaft and displaced from the suction lumen
on an opposite side of the shaft. The upper end of the cuff is preferably profiled to form a
recess into which secretions can flow, the recess being located towards one side of the shaft
in the region of the suction opening. The tube is preferably a tracheostomy tube, its patient
end being adapted to locate in the trachea and its machine end being adapted to extend
through a surgically made opening in the throat.

A tracheostomy tube according to the present invention will now be described, by

way of example, with reference to the accompanying drawing, in which:

Figure 1 is a side elevation view of the tube; and
Figure 2 is an enlarged sectional view of a part of the tube in the region of the
upper end of the cuff;

The tube includes a tubular shaft 1 curved along its length and having an inflatable
sealing cuff 2 towards its patient end 3, which is adapted to locate in the trachea. The rear or
machine end 6 of the tube is adapted to extend through a surgically made opening in the
patient’s throat and has a flange 4 by which the tube is secured about the neck and a coupling
5 by which gas connection can be made to the tube. The shaft 1, flange 4 and coupling 5 may
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be integrally moulded with one another as a single piece from a plastics material, such as

PVC. The tube could alternatively be straight and flexible or formed in different shapes.

The ouff 2 is inflated by means of an inflation lumen 20 extending along the length of
the shaft 1 within its wall along the outside of its curve and opening at one end into the
interior of the cuff. The lumen 20 is connected to a small-bore inflation tube 21 close to the
machine end 6 of the tube. The machine end of the inflation tube 21 is terminated by a
conventional connector and inflation indicator 22. The inflation lumen could, alternatively, be
provided by a small-bore tube extending along the outside of the shaft and attached with it,

such as in a channel along the shaft.

On its opposite side, along the inside of the curvature of the shaft 1, the tube has a
suction lumen 23 extending parallel to the inflation lumen 20. The suction lumen 23 has a
larger diameter than the inflation lumen 20 and extends within the wall of the shaft 1
although it could be provided by a separate tube extending in a semi-cylindrical channel
moulded longitudinally along the outside surface of the shaft. At its rear, machine end the
suction lumen 23 is connected with a suction tube 10 that is terminated by a coupling 11. In
use, the coupling 11 is connected with a suction source (not shown) such as a syringe or

suction pump.

The cuff 2 is of a thin plastics material moulded to its desired inflated shape, which is
a generally doughnut shape. The cuff 2 has two collars 24 and 25 at opposite ends by which
the cuff is attached to the outside of the shaft 1. The collars 24 and 25 are turned inside out, in
the manner described in US5201310, so that the collars do not extend beyond the inflated part
of the cuff. In conventional cuffed tubes the line of attachment of the upper collar with the
shaft lies in a plane extending orthogonally to the longitudinal axis of the tube. In the present
invention, by contrast, the upper end of the cuff (that is, the end away from the patient end of
the tube) 2 is attached with the shaft 1 by means of its upper end collar 24 along a line lying
in a plane “P” that is inclined at an angle 0 to the diametrical plane “D” that extends
orthogonally to the longitudinal axis “L” of the tube. The angle 0 is preferably between about
5° and 45°. The angle is such that the lowest point of attachment of the collar 24 (with the
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longitudinal axis “L” at the patient end 3 vertical) is on the inside of the curve of the shaft 1,
in alignment with the opening 26 of the suction lumen 23.

It will be appreciated that the inclined line of attachment of the cuff 2 with the shaft 1
encourages secretions collecting above the cuff to flow to the lowest point and to the region
of the suction lumen opening 26. In this way, even small volumes of secretions, that might in
conventional tubes be insufficient to flow to the suction lumen opening, will flow to the
region of the suction opening 26 and collect there in sufficient quantities to be removed

freely.

It is preferable to shape the upper part 27 of the cuff 2 so that the region of the cuff
around the suction lumen opening 26 is spaced from the shaft 1 by a greater distance than
other regions of the cuff, forming a small sump 28 in which the secretions can collect for
suctioning. In order to maintain this spacing it may be advantageous to form the outer surface
of the shaft 1 in the region of the opening 26 with a suitable profile such as shallow

projections or channels.

.The arrangement of the present invention can enable a greater proportion of secretions

to be removed.

The sealing cuff on the tube need not be of the kind that is inflated and deflated with a
gas but could, instead, for example, be of a self-expanding kind, such as including a foam

material, or formed of flanges, gills or the like.

It will be appreciated that the invention is not confined to tracheostomy tubes but
could be used in other tracheal tubes.
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CLAIMS

A tracheal tube having a shaft (1), a sealing cuff (2) extending around and attached
with the shaft in the region of the patient end (3), a suction lumen (23) extending
along the shaft and having a suction opening (26) in the region above where the cuff
(2) is attached with the shaft (1), characterised in that the configuration of the upper
end of the cuff (2) is arranged such that secretions collecting above the cuff collect

preferentially in a region around the suction opening (26).

A tracheal tube according to Claim 1, characterised in that the upper end (27) of the
cuff (2) is attached with the outside of the shaft (1) along a line of locus that lies in a
plane (P) inclined at an angle (6) away from the diametrical plane (D) at right angles
to the longitudinal axis (L) of the shaft (1).

A tracheal tube according to Claim 2, characterised in that the plane (P) including the
line of locus of attachment is inclined at an angle (8) between 5° and 45° to the
diametrical plane (D).

A tracheal tube according to any one of the preceding claims, characterised in that the
cuff (2) is attached with the shaft (1) at its upper end by a collar (24) that is turned

inside out to lie inside the cuff.

A tracheal tube according to any one of the preceding claims, characterised in that the
cuff (2) is attached at its lower end by a collar (25) that is turned inside out to lie
inside the cuff.
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A tracheal tube according to any one of the preceding claims, characterised in that the
shaft (1) is curved along its length and that the suction opening (26) is located towards

the inside of the curve.

A tracheal tube according to any one of the preceding claims, characterised in that the
sealing cuff is an inflatable sealing cuff (2).

A tracheal tube according to Claim 7, characterised in that the tube has an inflation
lumen (20) extending along the shaft (1) and displaced from the suction lumen (23) on
an opposite side of the shaft.

A tracheal tube according to any one of the preceding claims, characterised in that the
upper end (27) of the cuff (2) is profiled to form a recess (28) into which secretions
can flow and that the recess (28) is located towards one side of the shaft (1) in the

region of the suction opening (26).

A tracheal tube according to any one of the preceding claims, characterised in that the
tube is a tracheostomy tube, and that its patient end (3) is adapted to locate in the
trachea and its machine (6) end is adapted to extend through a surgically made
opening in the throat.
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